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□ international preliminary examination (under Rules 55.2(a) and/or 55.3(a)) 
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1-14 



as originally filed 



Claims, Numbers 
1-16 
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1/5-5/5 
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^a^^statement with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement. 

Reference is made to the following documents: 

D2: USG^OOT^YOSHIMURA TETSUZO ET AL 27 MARCH 2004 (2004-01 -27). 

Document D1 is regarded as being the closest prior art to the subject-matter of 
Independent claim 1, and shows (the references in parentheses apply.ng to this 
document): 

A method for embedding a component at least partly inside a circuit board, which 
component comprises an optically active area (abstract) and which circuit board composes 
alternating conductor layers and insulating layers (claim 4, line 60-l.ne 61) as well as at 
least one optical bus (claim 4, line 55), characterized in that a recess » formed a the 
component's embedding location, in such a way that the recess intersects the opt.cal bus 
(claim 4, page 47 line 64-line 48, line 3) 

The subject-matter of Independent claim 1 differs from that of D1 in that: 

The component, which includes on one side both the optically active area, which is a 
surface that can transmit and/or receive light, and at least one conductive area .s set in 
place in such a way that the optically active area of the component comes .nto the vic.nrty 
of the intersection surface of the optical bus and the surface of the optically act.ve area .s 
at essentially right angles to the surface of the circuit board and the area or areas of 
conductive material are connected electrically to the conductor layer located on the surface 
of the circuit board, which is on the side of the embedding of the component. 

The subject-matter of independent claim 1 is therefore new (Article 33(2) PCT). 

The problem to be solved by the present invention may be regarded as to provide a 
method of embedding an optical component in a circuit board and in which the opt.cal 
coupling loss to or from the optical component is low. 
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The solution to this problem proposed in independent claim 1 of the present application is 
considered as involving an inventive step (Article 33(3) PCT) because in the current 
application the method of embedding the optical component does not require the use of 
clean room equipment and special semiconductor equipment, thus reducing manufacturing 
costs Furthermore light is directly coupled to and from the device, thus avoiding optical 
losses when compared with those associated with commonly employed 45 degree mirrors. 

Claims 2-11. 

Claims 2-1 1 are dependent on claim 1 and as such also appear to meet the requirements 
of the PCT with respect to novelty and inventive step. 



Claims 12-16. . . . 

Independent claim 12 and dependent claims 13-16 exactly correspond to original claims 
13-17 are thus open to the same objections to inventive step as given in the 
communication of 29 March 2006. 

The subject matter of the claims 1-16 complies with Article 33(4) PCT with respect to 
industrial applicability. 



Form PCT/Separate Sheet/409 (Sheet 2) (EPO-April 2005) 



-5:39 FAX +358 9 68595610 SEPPO LAINE OY - 

2006 , 057 C38184 

* 5 

t 

15 ! 

Claims: 

1. A method fox embedding a component (8) at least partly inside a circuit board, whicTi. 
component comprises an optically active area (1 1) and which circuit board comprises * ; 

5 alternating conductor layers (1) and insulating layers (2), as well as at least one optical bus. 
characterised in that 

- a recess (4) is formed at the components (8) embedding location, in such a way- : 
the recess intersects the optical bus (3), 

- the component, which includes on one side both the optically active area (1. l) 3 XKyj^j^ 
10 is a surface that can transmit and/or receive light, and at least one conductive ftfre*^ 

12), is set in place in such a way that the optically active area (1 1) of the compon^ ut 
comes into the vicinity of the intersection surface o£ the optical bus and the surf^^ ^ 
the optically active area i$ at essentially right angles to the surface of the circuit t>oa£d 
and the area or areas (10, 12) of conductive material are connected electrically to 
\ 5 conductor layer (1) located on die surface of the circuit boards which is on the si^i^ Q £ 

fehc embedding of the eomponent. 

2. A method according to claim 1, characterized in that, when forming the recr^^^ 
(4), only material or materials, which do not act as an electrical transfer path (1), are retxx 0v - ec } 

20 from the circuit board. 

3. A method according to claim 1 or 2> characterized in that transparent i^sul^^ 
material (9) is brought to the recess (4) remaining around the component after embeddi^p. i 
such a way that the insulating material fill the space between the optically active area arxcl the 

25 intersection surface of the optical bus, 

4. A method according to claim 3, characterized in that die recess (4) remaining, 
around the component after embedding is entirely filled with insulating material (9). 

30 5. A method according to claim 3 or 4, characterised in that a pit is left or fottx* e d[ in 

the upper part of the recess (4), and is filled with a conductive material (13). j 

6. A method according to claim 5, characterized in that the electrically concl Uct j ve 
material (1 3)> with which die recess is filled, is a conductive polymer, a conductive adhere or 
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7. A method according to any of the above claims, characterized in that the side of j 
the component facing the optical bus includes an optically active area (11) and an area or areas j 
(10, 12) of a conductive material j 

8. A method according to any of the above claims, characterized in that the side of 
the component facing away -from the optical bus, or an adjacent side comprises an area (10) of 
a conductive materiaL 

9. A method according to claim 8, characterised in that the component' s area (10) 
of conductive material is connected electrically to the conductor layer (1) located on the 
surface of the circuit board beneath the component embedding location. 



15 



20 



25 



30 



1 0. A method according to any of the above claims, characterised in that the 
component is attached to the metal layer (5) beneath it with the aid of a conductive adhesive. 

11. A method according to any of the above claims, characterized in that the top 
surface of the component (8) is a light emitting or receiving component. 

12. A circuit board, which comprises 

an optical component (8), and 

an optical bus (3) > through which an optical signal can be led to the component or 

away from the component; 
characterised in that the component (8) is at least partly embedded inside the circuit 
boards in such a way diat the component comes into optical contact with the optical bus and 
that the component (S)> which comprises on one side both an optically active area (It) and at 
least one conductive area (10, 12), is set in place in such away that the optically active area 
(11) of the component is at essentially right angles to the plane of the circuit board. 

13. A circuit board according to claim 12 y characterised in that the component (8) is 
embedded inside the circuit board, m such a way that the component is located entirely 
between the first and second surface of the circuit board. 



iceived at the EPO on Apr 28, 2006 14:33:33. Pa AMENDED SHEET 



•w,*, "5;39 FAX +358 9 68595610 

£8-04-2006 , 

4 " * 

14 A circuit board according to claim 12 or 1 3, characterized in that the space 
between the optically active area (11) of the component (8) and the optical bus (3) is filled 
with the same material as die optical bus (3). i 

5 1 5. A circuit board according to claim 14, characterized in that the component (8) 
comprises a first conductor material area (12) and a second conductor material area (10), and 
from which first conductor material area (12) an electrical contact is formed with the circuit | 
board's first conductor layer (1) and from which second conductor material area (10) an 
electrical contact is formed with the circuit board's second conductor layer (1) that is at a 
1 0 different level in the thickness direction of the circuit board. 

16- A circuit board according to any of the above claims, characterized io that the 
top surface of the component is a light emitting or receiving component. 
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